The kinase activity of Rip1 is not required for tumor necrosis factor-alpha-induced IkappaB kinase or p38 MAP kinase activation or for the ubiquitination of Rip1 by Traf2.
The death domain kinase Rip1 is recruited to the tumor necrosis factor receptor type 1 and mediates the IkappaB kinase and p38 MAP kinase pathways. In response to tumor necrosis factor-alpha (TNF-alpha), we find Rip1 phosphorylated and ubiquitinated, suggesting that Rip1 phosphorylation may stimulate its ubiquitination. To address the contribution of the kinase activity of Rip1 to its ubiquitination and to TNF-alpha signaling, we introduced wild type Rip1 and a kinase-inactive form of Rip1, Rip1D138N, into rip1-/- murine embryonic fibroblast cells by retroviral infection. TNF-alpha-induced ubiquitination of Rip1 is observed in Rip1D138N cells, supporting the argument that Rip1 autophosphorylation is not required for Rip1 ubiquitination. TNF-alpha-induced Ikk and p38 MAP kinase activation is normal, and the Rip1D138N cells are resistant to TNF-alpha-induced cell death, indicating that the kinase activity of Rip1 is not required to mediate its antiapoptotic functions. In the absence of Traf2, TNF-alpha-induced ubiquitination of Rip1 is impaired, suggesting that Traf2 may be the E3 ubiquitin ligase responsible for the TNF-alpha-dependent, ubiquitination of Rip1. Finally, recruitment of the ubiquitinated Tak1 complex is dependent on the presence of Rip1, suggesting that Rip1 ubiquitination rather than its phosphorylation is critical in signaling.